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8. SUMMARY
(1) This study concerns the autecology of Chaoborus flavicans.
(2) Lake "Vechten" is a water-filled sandpit (4.7 ha, max depth 12 m) without
superficial in- and outflowing streams. The profundal sediment is muddy.
The lake is thermally stratified from ca. April to November. During winter
continuous mixing usually occurs. During stagnation an anaerobic zone extends
maximally to the 7 m isobath. Free H2S is absent. The l% relative light intensity
never goes deeper than the 8 m isobath.
The phytoplankton composition points to a moderate eutrophic environ-
ment. The zooplankton density shows maximum values in the summer period.
In the profundal mud 96% of the number of benthic animals consists of
larvae of Chaoborus flovical4s, the other 4% belongng to the chironomids and
oligochaetes.
(3) Females lay eggs rafts (449 eggs) in ca. l0 minutes. Ca. 91% of the eggs
hatch after 2-4 days. Within 6-8 weeks the individuals develop to the fourth lar-
val instar.
Under the laboratory conditions a periodicity in pupation is present. The
mean duration of the pupal stage is 14 days at the beginning and end and 7 days
in the middle of the emergence period. The life spans of male and fernale pupae
and of burrowed and non-burrowed pupae are different. The sex ratio of the
pupal population gradually increases in favour of female pupae.
The prothoracic horns of the pupae have a function as stabilisators during
emergence. Emergence occurs with a certain periodicity.
The life span of the adult is maximally 6 days.
The data on the life history are compared with corresponding research of a
C. crystalllnr.rs population.
(a) The percentage of migrating fourth instar larvae depends largely on the sea-
son, with minima in winter and maxima of over 80% in July. Pupae migrate
every night.
The possibility of experiencing different photoperiods on two successive
days might explain the only partial migration of the benthic larval population.
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Increasing light intensity in combination with an increasing bottom temperature
might be determining the increase in percentage migrating larvae in spring. The
selective value of the burrowing behaviour in the winter period might be the
retardation of the development, preventing pupation or emergence in an un-
favourable period of the year.
(5) Buried larvae and pupae are aggregated uring the day in the hypolimnic
substrates and are absent in the sediments in shallower places. The penetrability
of the bottom determines this distribution pattern.
The annual periodicity in benthic density can be divided in a winter period
starting at the beginning of November, a pupal period from May to October, and
a period of increasing benthic density due to the appearance of the new genera-
tion in the bottom.
The total standing crop in the lake reaches a maximum of 14-18 million
larvae per ha in early November. The mean mortality in the winter period is 657o
and is due to lack of food and unfavourable abiotic conditions. The survivorship
curve has the form of a parabola. The mortality of the pupae plus that of the
larvae of the old generation during the pupal period is maximally 45-55%. Ca,
91% of the new generation dies before reaching the mud dwelling fourth larval
stage.
Initially fourth instar larvae are limnetic. Presumably they start their mud
dwelling phase when a certain developmental stage permits them to resist the
hypolimnic conditions. During winter a steady increase in density at the deepest
stations takes place. In the pupation period the benthic distribution of pupae
and larvae extends over a larger area again.
(6) The population is univoltine and emerges from May to September/October.
This long period is reflected in the extensive range in weights and lengths of the
winter population.
(7) The fluctuations in mean fresh and dry weight, mean proportional water
content and mean length of the larvae are very constant in the different years. In
the winter period an arrest in development occurs. Mean fresh and dry weight
are 3.61 mg and 405 gg respectively. The termination of the winter rest is con-
trolled by temperature, food and photoperiod. Long day conditions stimulate
development also in a burrowed population.
Production occurs when the larvae grow to pupae after the winter rest and
when the larvae grow from the egg stage to the fourth instar. In the calculation
of production the Allen Curve has been applied. The actual net production of
the benthic part of the population can be estimated at70-90 kg fresh weight per
ha and 8-I2.5 kg dry weight per ha in three successive periods. The P/B ratio of
fresh material is 2.t -2.4.
t23
